INTRODUCTION
Gold has a single isotope, ZAu, which has a nuclear spin of 3/2 and therefore a quadrupole moment. As a result of fast quadrupole relaxation, the resonances are extremely broad and weak.
Due to the low NMR receptivity of TAu combined with the fast relaxation, no NMR studies of gold have been described in the literature. NMR spectroscopic investigations of gold compounds have, however, been reported where one has measured the NMR properties of other nuclei such as, 1H, C or P, contained in the Au complex .
On the other hand, silver occurs in two isotopic forms Ag and Ag, both of which have a spin of 1/2 and are therefore NMR receptive. Although ZAg has a slightly higher natural abundance (51.8% versus 48 .2% for Ag), Ag has usually been used for NMR studies due to its higher gyromagnetic ratio (,(Ag)/1,(ZAg)=l. 15) . GENERAL 
LIMITATIONS
The biggest inherent problem when studying silver by NMR spectroscopy is the low sensitivity, which for Ag is just 1.01"10 " when compared with an equal number of protons. One way to increase the sensitivity of low ,(-nuclei is the use of the nuclear Overhauser effect (NOE) to enhance the signal of the insensitive nucleus by saturating a dipolar coupled, more sensitive partner. In the case of Ag dipolar coupled to protons, this would give for the extreme narrowing limit a theoretical maximum enhancement of-10.7 ((7(H)/7(Ag))/2) if the relaxation would be entirely via the dipolar mechanism. The minus sign reflects the fact that lAg has a negative gyromagnetic ratio. However, since the relaxation for 1gAg is mainly caused by chemical shift anisotropy (CSA), only a small portion of the maximum enhancement is found in practical applications and the resulting NOE is often close to-1, which leads to a diminution or even cancellation of the silver signal". In addition to the low gyromagnetic ratio, the unusually long relaxation time of silver spins makes its direct detection difficult. The spin-lattice or T relaxation time has been measured to be in excess of several 100 secondss'7. For Ag in aqueous solutions of AgNO, it is between 900 and 1000s. The dipolar relaxation mechanism, which is almost exclusively responsible for the relaxation of protons, is not efficient for 1gAg due to the lack of nearby protons. Figure 2 . To this day, this study remains the only application of Ag NMR to a biochemical problem. Reported chemical shifts for l9Ag(I) and 1gAg(Ill) complexes.
The frequency of a 1M solution of AgCIO4 in different nonaqueous solvents ranges from -5 ppm in propylene carbonate to +556ppm in pyridine3. Furthermore, due to sometimes labile ligand exchange processes, the absolute chemical shifts need to be interpreted with caution32. Frequently, ligand titration studies while monitoring the Ag resonance are used to establish the stoichiometry of certain complexes 32,33.
SCALAR COUPLING CONSTANTS
To measure the Ag-X coupling constants, it is generally not necessary to acquire gAg spectra since the splitting can also be extracted from the spectrum of the X-nucleus bound to silver.
Due to the limited sensitivity of silver NMR, this alternative has been used quite often. For samples with natural abundance silver in natural abundance, couplings to both 1gAg and TAg are observed.
The typical pattern is therefore a doublet of doublets, like the one shown in Figure 4 . The coupling constants reported here are always given for the isotope 1gAg. The corresponding constants for 1TAg can be easily calculated from the ratio of the gyromagnetic ratios ),(gAg)/7(lTAg)=1.15. A list of reported scalar coupling constants for 1gAg is given in Figure 5 . 
